Epigenetic states of donor cells significantly affect the development of somatic cell nuclear transfer (SCNT) embryos in pigs.
The type and pattern of epigenetic modification in donor cells can significantly affect the developmental competency of somatic cell nuclear transfer (SCNT) embryos. Here, we investigated the developmental capacity, gene expression, and epigenetic modifications of SCNT embryos derived from porcine bone marrow-derived mesenchymal stem cells (BMSCs) and fetal fibroblasts (FFs) donor cells compared to embryos obtained from in vitro fertilization (IVF). Compared to FFs, the donor BMSCs had more active epigenetic markers (Histone H3 modifications: H3K9Ac, H3K4me3, and H3K4me2) and fewer repressive epigenetic markers (H3K9me3, H3K9me2, and DNA methyltransferase 1). Embryos derived from BMSC nuclear-transfer (BMSC-NT embryos) and IVF embryos had significantly higher cleavage and blastocyst rates (BMSC-NT: 71.3 ± 3.4%, 29.1 ± 2.3%; IVF: 69.2 ± 2.2%, 30.2 ± 3.3%; respectively) than FF-NT embryos (58.1 ± 3.4%, 15.1 ± 1.5%, respectively). Bisulfite sequencing revealed that DNA methylation at the promoter regions of NANOG and POU5F1 was lower in BMSC-NT embryos (30.0%, 9.8%, respectively) than those in FF-NT embryos (34.2%, 28.0%, respectively). We also found that BMSC-NT embryos had more H3K9Ac and less H3K9me3 and 5-methylcytosine than FF-NT embryos. In conclusion, our finding comparing BMSCs versus FFs as donors for nuclear transfer revealed that differences in the initial epigenetic state of donor cells have a remarkable effect on overall nuclear reprogramming of SCNT embryos, wherein donor cells possessing a more open chromatin state are more conducive to nuclear reprogramming.